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Description
[Technical Field]

[0001] The presentdisclosure relatesto abatteryanda
battery manufacturing method.

[Background Art]

[0002] Conventionally, a battery has been known
which includes an electrode group formed by winding a
first electrode and a second electrode with a separator
interposed therebetween, and a current collector plate
having a welded portion that is welded to the first elec-
trode (e.g., PTL 1 (Japanese Laid-Open Patent Publica-
tion No. 2011-170972)). In the battery of PTL 1, the
welded portion of the current collector plate is formed
through TIG welding.

[Citation List]
[Patent Literature]

[0003] PTL 1: Japanese Laid-Open Patent Publication
No. 2011-170972

[Summary of Invention]
[Technical Problem]

[0004] However, when the welded portion is formed,
constituent materials of the current collector plate and the
like may fly off and be scattered. Such scattered materials
are usually conductive and there is arisk that they will, for
example, get between the first electrode and the second
electrode, causing an electrical short circuit between
them, which will resultin a so-called internal short circuit.
In this situation, one objective of the present disclosure is
to suppress an internal short circuit in a battery.

[Solution to Problem]

[0005] Oneaspectofthe presentdisclosurerelatestoa
battery. The battery includes: an electrode group formed
by winding a first electrode and a second electrode with a
separator interposed therebetween; and a first current
collector plate having at least one welded portion welded
to the first electrode, in which the first current collector
plate has at least a pair of magnetized portions that are
arranged to sandwich the welded portion and are mag-
netized, and a magnetic force of the welded portion is
smallerthan a magnetic force of the magnetized portions.
[0006] Anotheraspectofthe presentdisclosurerelates
to a battery manufacturing method. The manufacturing
method includes: a first preparation step of preparing an
electrode group formed by winding a first electrode and a
second electrode with a separator interposed therebetw-
een; asecond preparation step of preparing a first current
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collector plate having at least one portion to be welded; a
magnetization step of magnetizing the first current col-
lector plate; and a welding step of welding the first current
collector plate to the first electrode via the portion to be
welded, in which in the welding step, the portion to be
welded becomes a welded portion welded to the first
electrode, and regions on both sides of the welded por-
tion in the first current collector plate remain as at least a
pair of magnetized portions having a magnetic force
larger than a magnetic force of the welded portion.

[Advantageous Effects of Invention]

[0007] According to the present disclosure, it is possi-
ble to suppress an internal short circuit in a battery.
[0008] The novel features of the present invention are
set forth in the appended claims, but the present inven-
tion, both in terms of structure and content, together with
other objects and features of the present application, will
be better understood from the following detailed descrip-
tion taken in conjunction with the drawings.

[Brief Description of Drawings]
[0009]

FIG. 1 is a vertical cross-sectional view showing a
configuration of a battery of a first embodiment.
FIG. 2 is a perspective view showing a first current
collector plate of the first embodiment.

FIG. 3is a cross-sectional view taken along line IlI-11]
in FIG. 2.

FIGS. 4(a) and 4(b) are perspective views for illus-
trating a battery manufacturing method of the first
embodiment, where FIG. 4(a) shows a magnetiza-
tion step and FIG. 4(b) shows a welding step.

FIG. 5 is a view corresponding to FIG. 3, showing a
first current collector plate of a second embodiment.
FIG. 6is a perspective view showing a magnetization
step of the second embodiment.

[Description of Embodiments]

[0010] Embodiments of the battery and the battery
manufacturing method according to the present disclo-
sure are described below by way of example. However,
the present disclosure is not limited to the examples
described below. In the following description, specific
numerical values and materials may be given as exam-
ples, but other numerical values and materials may also
be applied as long as the effect of the present disclosure
is obtained.

(Battery)
[0011] A battery according to the present disclosure

may be a primary battery such as a lithium primary
battery, or a secondary battery such as an alkaline sto-
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rage battery (nickel-metal hydride battery, nickel-cad-
mium battery, etc.), a lithium ion battery, or a lithium metal
secondary battery. The battery according to the present
disclosure includes an electrode group and a first current
collector plate. In the present disclosure, the category of
secondary batteries also includes electricity storage de-
vices (e.g., lithiumion capacitors) in which at least one of
a positive electrode and a negative electrode is an elec-
trode that develops capacitance through a Faraday re-
action.

[0012] The electrode group is formed by winding a first
electrode and a second electrode with a separator inter-
posed therebetween. In other words, the electrode group
is a wound electrode group having a first electrode, a
second electrode, and a separator interposed between
the two electrodes. The electrode group has a columnar
outer shape, and may have, for example, a cylindrical or
prismatic outer shape. One of the first electrode and the
second electrode is a positive electrode, and the other of
the first electrode and the second electrode is a negative
electrode.

[0013] The first electrode, the second electrode, and
the separator may each be in the form of along sheet (ora
strip). The first electrode may have afirst current collector
in the form of a long sheet, and a first active material layer
supported on the first current collector. The second elec-
trode may have a second current collectorin the form of a
long sheet, and a second active material layer supported
on the second current collector. The separator may be
constituted of a porous sheet that is ion-permeable and
has insulating properties. Examples of the porous sheet
include a thin film having micropores, a woven fabric, and
a nonwoven fabric.

[0014] Hereinafter, taking a lithium ion battery as an
example, the first active material layer may be provided
on both sides of the first current collector, or on one side of
the first current collector. If the first electrode is a positive
electrode, the first current collector is a positive electrode
current collector (e.g., may be constituted of an aluminum
foil or an aluminum alloy foil), and the first active material
layer is a positive electrode active material layer (e.g.,
may include a lithium-containing transition metal oxide).
If the first electrode is a negative electrode, the first
current collector is a negative electrode current collector
(e.g., may be constituted of a copper foil or a copper alloy
foil), and a negative electrode active material layer (e.g.,
may include a carbonaceous material) may be provided
as the first active material layer.

[0015] The first current collector plate has at least one
welded portion welded to the first electrode. If the first
electrode is a positive electrode, the first current collector
plate is a positive current collector plate (e.g., may be
constituted of stainless steel, titanium, a titanium alloy,
aluminum, or an aluminum alloy). If the first electrode is a
negative electrode, the first current collector plate is a
negative electrode current collector plate (e.g., may be
constituted of nickel, a nickel alloy, copper, or a copper
alloy). The welded portion may be formed through any
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type of welding (e.g., laser welding or resistance weld-
ing). The surface of the first current collector plate may be
subjected to plating (e.g., lead-tin plating, nickel-tin plat-
ing, zinc-nickel plating, chrome plating, zinc plating, nick-
el plating, etc.) to improve weldability.

[0016] When the welded portion is formed, the consti-
tuent materials of the first current collector plate and the
like may fly off and be scattered. As described above, the
scattered materials at this time may cause an internal
short circuit. In contrast, the first current collector plate of
the present disclosure further includes at least a pair of
magnetized portions that are arranged to sandwich the
welded portion and are magnetized. Such a magnetized
portion captures any scattered materials that may be
generated when forming the welded portion, making it
less likely that an internal short circuit will occur. In addi-
tion, a magnetic force of the welded portion is smaller
than a magnetic force of the magnetized portions. This
makes it possible to efficiently concentrate the magnetic
field generated by the pair of magnetized portions in the
vicinity of the welded portion, thereby increasing the
probability of capturing the scattered materials.

[0017] The welded portion need not be magnetic. In
this configuration, the magnetic field generated by the
pair of magnetized portions can be concentrated more
efficiently in the vicinity of the welded portion, further
increasing the probability of capturing the scattered ma-
terials.

[0018] Inthe pair of magnetized portions, a magnetiza-
tion direction of one magnetized portion and a magneti-
zation direction of the other magnetized portion may be
mutually opposite directions. For example, the magneti-
zation direction of the one magnetized portion may be a
direction from one side to another side in an axial direc-
tion of the battery, and the magnetization direction of the
other magnetized portion may be a direction from the
other side to the one side in the axial direction of the
battery. In this configuration, a magnetic loop that circu-
lates around the welded portion is generated between the
pair of magnetized portions, further increasing the prob-
ability of capturing the scattered materials.

[0019] In the pair of magnetized portions, the magne-
tization direction of the one magnetized portion and the
magnetization direction of the other magnetized portion
may be the same direction. For example, the magnetiza-
tion directions of both magnetized portions may be from
the one side to the other side in the axial direction of the
battery, or may be the opposite direction. In this config-
uration, since itis possible to use a magnet that is entirely
magnetized in one direction to magnetize the pair of
magnetized portions, it is easy to form the pair of mag-
netized portions.

[0020] The width of the welded portion may be larger
on the side opposite to the first electrode than on the first
electrode side. For example, the width of the welded
portion may increase toward the side opposite to the first
electrode from the first electrode side. The width of the
welded portion at the end on the first electrode side may
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be, for example, 0.3 mm ormore and 1.2 mmorless. The
width of the welded portion may be, forexample, 0.15 mm
or more and 0.6 mm or less as an overall average value
(or an average value of any five points).

(Battery Manufacturing Method)

[0021] The battery manufacturing method according to
the present disclosure can be used to manufacture, for
example, the battery described above. The battery man-
ufacturing method according to the present disclosure
includes a first preparation step, a second preparation
step, a magnetization step, and a welding step.

[0022] In the first preparation step, an electrode group
is prepared by winding a first electrode and a second
electrode with a separator interposed therebetween.
[0023] In the second preparation step, a first current
collector plate having at least one portion to be welded is
prepared. The portion to be welded is a portion that is to
be welded in the welding step, and is not required to have
characteristics (e.g., composition, shape, etc.) different
from those of surrounding portions.

[0024] In the magnetization step, the first current col-
lector plate is magnetized. The first current collector plate
may be magnetized using a magnet, or in some cases,
may be magnetized using a magnetizing coil. However,
from the viewpoint of controllability of the magnetization
direction, it is preferable that the first current collector
plate is magnetized by using a magnet.

[0025] In the welding step, the first current collector
plate is welded to the first electrode via the portion to be
welded. The welding may be of any type, and for exam-
ple, may be laser welding or resistance welding. In the
welding step, the portion to be welded becomes a welded
portion thatis welded to the first electrode, and regions on
both sides of the welded portion on the first current
collector plate (or regions arranged to sandwich the
welded portion) remain as at least a pair of magnetized
portions having a magnetic force larger than the mag-
netic force of the welded portion. Such a pair of magne-
tized portions can capture scattered materials (made of
the constituent materials of the first current collector
plate, etc.) that may be generated in the welding step,
thereby making it possible to suppress an internal short
circuit in the battery.

[0026] In the welding step, the welded portion may be
completely demagnetized. For example, itis conceivable
to completely demagnetize the welded portion by heating
the entire welded portion to a temperature larger than or
equal to the Curie temperature of the constituent material
of the first current collector plate.

[0027] Inthe magnetization step, the region of the first
current collector plate corresponding to one magnetized
portion and the region of the first current collector plate
corresponding to the other magnetized portion may be
magnetized in mutually opposite directions. This makes it
possible to even more efficiently capture scattered ma-
terials generated in the welding step.
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[0028] In the magnetization step, the region of the first
current collector plate corresponding to the one magne-
tized portion and the region of the first current collector
plate corresponding to the other magnetized portion may
be magnetized in the same direction. In this case, the
magnetization can be easily performed.

[0029] In the magnetization step, the first current col-
lector plate may be magnetized by a magnet having a
residual magnetic flux density of 8000 G or more. The
residual magnetic flux density of the magnet may be, for
example, 8000 G or more, preferably 9000 G or more,
and more preferably 10000 G or more. By using a magnet
having such a residual magnetic flux density, the first
current collector plate can be magnetized with a strength
sufficient to capture scattered materials.

[0030] In the first current collector plate, the portion to
be welded may have a recessed shape that is recessed
more than the regions on both sides thereof. In the
magnetization step, the first current collector plate may
be magnetized by bringing a magnet close to the first
current collector plate from an opening side of the re-
cessed portion to be welded. As a result, in the magne-
tization step, the distance between the portion to be
welded and the magnet is longer than the distance be-
tween the magnet and the regions on both sides of the
portion to be welded. Accordingly, the portion to be
welded is magnetized less strongly than the regions on
both sides thereof. Here, the regions on both sides of the
portion to be welded correspond to regions that will
remain as magnetized portions in the welding step. Ac-
cordingly, with this configuration, the strength relation-
ship of the magnetic forces between the welded portion
and the magnetized portions according to the present
disclosure can be more easily achieved.

[0031] As described above, according to the present
disclosure, materials scattered during welding are cap-
tured by the first current collector plate having the mag-
netized portions, and therefore an internal short circuit in
the battery caused by the scattered materials can be
suppressed.

[0032] Hereinafter, an example of a battery and a
battery manufacturing method according to the present
disclosure will be specifically described with reference to
the drawings. The constituent elements and steps de-
scribed above can be applied to the constituent elements
and steps of the battery and the battery manufacturing
method of the example described below. The constituent
elements and steps of the battery and the battery man-
ufacturing method of the example described below may
be modified based on the above description. In addition,
the matters described below may be applied to the
above-described embodiment. Among the constituent
elements and steps of the battery and the battery man-
ufacturing method of the example described below, con-
stituent elements and steps that are not essential to the
battery and the battery manufacturing method according
to the present disclosure may also be omitted. Note that
the diagrams shown below are schematic and do not
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accurately reflect the shapes and numbers of actual
members.

<First Embodiment>

[0033] Afirstembodiment of the present disclosure will
be described. A battery 10 of this embodiment is a
secondary battery capable of repeated charging and
discharging, and may be, for example, a lithium second-
ary battery (lithium metal secondary battery) or a lithium
ion battery. Hereinafter, the configuration of the battery 10
will first be described, followed by a description of a
battery manufacturing method.

(Battery)

[0034] The battery 10 of this embodiment includes a
wound electrode group 20, a first current collector plate
60, a second current collector plate 70, a case 40, and a
sealing plate 51, as shown in FIG. 1.

[0035] The electrode group 20 is formed by winding a
firstelectrode 21 and a second electrode 25 that are each
in the form of a long sheet with a separator 29 in the form
of along sheet interposed therebetween. In this embodi-
ment, the first electrode 21 is a positive electrode and the
second electrode 25 is a negative electrode, but there is
no limitation to this. Although the separator 29 is exposed
atthe outermost peripheral portion of the electrode group
20, there is no limitation to this. For example, a first
current collector 22 or a second current collector 26
described below may be exposed at the outermost per-
ipheral portion of the electrode group 20.

[0036] The first electrode 21 has the first current col-
lector 22 in the form of a long sheet and a first active
material layer (not shown) provided on the surface of the
first current collector 22. In this embodiment, the first
active material layer is provided on both sides of the first
current collector 22, but there is no limitation to this. The
first current collector is constituted of, for example, an
aluminum foil or an aluminum alloy foil.

[0037] The first current collector 22 includes a first
exposed portion 23 that is located at one end (the upper
end in FIG. 1) in a direction perpendicular to the long-
itudinal direction of the first current collector 22, and on
which the first active material layer is not provided. The
first exposed portion 23 is a strip-shaped region extend-
ing along the longitudinal direction of the first current
collector 22.

[0038] The second electrode 25 includes the second
current collector 26 in the form of a long sheet. In this
embodiment, the second electrode 25 further includes a
second active material layer (not shown) provided on the
surface of the second current collector 26, but there is no
limitation to this. The second current collector 26 is con-
stituted of, for example, a copper foil or a copper alloy foil.
[0039] The second current collector 26 includes a sec-
ond exposed portion 27 that is located at one end (the
lower end in FIG. 1) in a direction perpendicular to the
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longitudinal direction of the second current collector 26,
and on which the second active material layer is not
provided. The second exposed portion 27 is a strip-
shaped region extending along the longitudinal direction
of the second current collector 26.

[0040] The first current collector plate 60 is connected
to the first exposed portion 23 through welding, and is
electrically connected to the first current collector 22. The
first current collector plate 60 is constituted of, for exam-
ple, stainless steel. The configuration of the first current
collector plate 60 will be described in detail later.
[0041] The second current collector plate 70 is con-
nected to the second exposed portion 27 through weld-
ing, and is electrically connected to the second current
collector 26. The second current collector plate 70 is
constituted of, for example, a nickel alloy. The second
current collector plate 70 may have a configuration simi-
lar to that of the first current collector plate 60, which will
be described later. For example, the second current
collector plate 70 may also include a groove portion
serving as a welded portion and a pair of magnetized
portions arranged on both sides of the groove portion.
[0042] The case 40is made of metal and is formed into
a bottomed cylindrical shape with an opening at one end
(the upper end in FIG. 1). A welding member 41 is
provided on the inner bottom surface of the case 40,
and the second current collector plate 70 is welded to
this welding member 41. Accordingly, the case 40 of this
embodiment functions as an external negative electrode
terminal.

[0043] The sealing plate 51 seals the opening of the
case 40. A gasket 52 is disposed on the peripheral edge
of the sealing plate 51, and the inside of the case 40 is
hermetically sealed by crimping the open end of the case
40 to the gasket 52. The sealing plate 51 is electrically
connected to the first current collector plate 60 via a metal
tab 53. Accordingly, the sealing plate 51 of this embodi-
ment functions as an external positive electrode terminal.
[0044] As shown in FIGS. 2 and 3, the first current
collector plate 60 is plate-shaped as a whole. The first
current collector plate 60 has a central portion 61, an
outer peripheral ring portion 62, and a plurality of (in this
example, four) arm portions 63 extending radially be-
tween the central portion 61 and the outer peripheral ring
portion 62. Each arm portion 63 has a groove portion 63a
formed therein, which extends along the direction in
which the arm portion 63 extends. The groove portion
63a is welded to the first exposed portion 23 of the first
electrode 21, which is not shown in FIGS. 2 and 3. The
width of the groove portion 63a is larger on the side
opposite to the first electrode 21 (upper side in FIG. 3)
than on the first electrode 21 side (lower side in FIG. 3).
Specifically, the width of the groove portion 63aincreases
from the first electrode 21 side toward the opposite side.
The groove portion 63a is an example of a welded por-
tion.

[0045] Each arm portion 63 has a pair of magnetized
portions 63b that are arranged to sandwich the groove
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portion 63a and are magnetized. The pair of magnetized
portions 63b extend in the direction in which the arm
portion 63 extends. In the pair of magnetized portions
63b, a magnetization direction of one magnetized portion
63b and a magnetization direction of the other magne-
tized portion 63b are mutually opposite directions. Spe-
cifically, one magnetized portion 63b (the magnetized
portion 63b on the left side in FIG. 3) is magnetized such
that the bottom surface is an N pole and the top surface is
an S pole, whereas the other magnetized portion 63b is
magnetized such that the top surface is an N pole and the
bottom surface is an S pole.

[0046] In this embodiment, the groove portion 63a has
no magnetic force (or has zero magnetic force), whereas
the pair of magnetized portions 63b are magnetized.
Accordingly, the magnetic force of the groove portion
63a is smaller than the magnetic force of the magnetized
portion 63b. Note that the groove portion 63a may have a
non-zero magnetic force thatis smaller than the magnetic
force of the magnetized portions 63b.

(Battery Manufacturing Method)

[0047] Next, a method for manufacturing the above-
described battery 10 will be described. The battery man-
ufacturing method of this embodiment includes a first
preparation step, a second preparation step, a magne-
tization step, and a welding step.

[0048] In the first preparation step, the electrode group
20 is prepared by winding the first electrode 21 and the
second electrode 25 with the separator 29 interposed
therebetween.

[0049] In the second preparation step, the first current
collector plate 60 having the plurality of (four in this
example) groove portions 63a is prepared. The groove
portions 63a are examples of portions to be welded.
[0050] In the magnetization step, as shown in FIG.
4(a), the first current collector plate 60 is magnetized
using a magnet 80 having a plurality of poles (four in this
example). The magnet 80 has a residual magnetic flux
density of 8000 G or more. In the magnetization step, the
first current collector plate 60 is magnetized while align-
ing the boundaries between the poles of the magnet 80
with the groove portions 63a. In the magnetization step,
the first current collector plate 60 is magnetized by bring-
ing the magnet 80 close to the first current collector plate
60 from the opening side of the groove portions 63a (the
upper side in FIG. 4(a)). As a result, the region of the first
current collector plate 60 corresponding to the one mag-
netized portion 63b and the region of the first current
collector plate 60 corresponding to the other magnetized
portion 63b are magnetized in mutually opposite direc-
tions.

[0051] In the welding step, as shown in FIG. 4(b), the
first current collector plate 60 is welded to the first ex-
posed portion 23 of the first electrode 21 via the groove
portions 63a through, for example, laser welding. In the
welding step, the first electrode 21 and the first current
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collector plate 60 are welded together by irradiating the
regions indicated by broken lines in FIG. 4(b) with a laser
L. In the welding step, the groove portions 63a are
completely demagnetized, whereas the regions on both
sides of each of the groove portions 63a are not demag-
netized. As a result, in each arm portion 63 of the first
current collector plate 60, the regions on both sides of the
groove portion 63a remain as the pair of magnetized
portions 63b having a magnetic force larger than the
magnetic force of the groove portion 63a.

[0052] Thereafter, the second currentcollector plate 70
is welded to the second current collector 26 to form an
electrode group unit (not shown), the obtained electrode
group unitis accommodated in and joined to the case 40,
and after injection of an electrolytic solution and sealing
with the sealing plate 51, the battery 10 of this embodi-
ment can be obtained.

<Second Embodiment>

[0053] Asecond embodimentofthe presentdisclosure
will be described. A battery 10 of this embodiment differs
from the first embodiment in the configuration of the first
current collector plate 60. The following mainly describes
the differences from the above-described first embodi-
ment.

[0054] As shown in FIG. 5, in this embodiment, in the
pair of magnetized portions 63b, a magnetization direc-
tion of one magnetized portion 63b and a magnetization
direction of the other magnetized portion 63b are the
same direction. Specifically, in this embodiment, both
magnetized portions 63b are magnetized such that the
upper surfaces are N poles and the lower surfaces are S
poles. Note that the magnetization direction of the mag-
netized portions 63b may be a direction opposite to that
described above.

[0055] AsshowninFIG. 6, inthe magnetization step of
this embodiment, the first current collector plate 60 is
magnetized using a magnet 80 that is entirely magne-
tized in one direction. As a result, the region of the first
current collector plate 60 corresponding to the one mag-
netized portion 63b and the region of the first current
collector plate 60 corresponding to the other magnetized
portion 63b are magnetized in the same direction.

<Supplementary Notes>

[0056] The above description of the embodiments dis-
closes the following technologies.

(Technology 1)

[0057] A battery including:

an electrode group formed by winding a first elec-
trode and a second electrode with a separator inter-
posed therebetween; and

a first current collector plate having at least one
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welded portion welded to the first electrode,

in which the first current collector plate has atleasta
pair of magnetized portions that are arranged to
sandwich the welded portion and are magnetized,
and

amagnetic force of the welded portion is smaller than
a magnetic force of the magnetized portions.

(Technology 2)

[0058] The battery according to technology 1, in which
the welded portion has no magnetic force.

(Technology 3)

[0059] The battery according to technology 1 or 2, in

which in the pair of magnetized portions, a magnetization
direction of one of the magnetized portions and a mag-
netization direction of another of the magnetized portions
are mutually opposite directions.

(Technology 4)

[0060] The battery according to technology 1 or 2, in
which in the pair of magnetized portions, a magnetization
direction of one of the magnetized portions and a mag-
netization direction of another of the magnetized portions
are the same direction.

(Technology 5)

[0061] The battery according to any one of technolo-
gies 1to 4, in which a width of the welded portion is larger
on a side opposite to the first electrode than on the first
electrode side.

(Technology 6)

[0062] A battery manufacturing method including:

a first preparation step of preparing an electrode
group formed by winding a first electrode and a
second electrode with a separator interposed there-
between;

a second preparation step of preparing a first current
collector plate having at least one portion to be
welded;

a magnetization step of magnetizing the first current
collector plate; and

a welding step of welding the first current collector
plate to the first electrode via the portion to be
welded,

in which in the welding step, the portion to be welded
becomes a welded portion welded to the first elec-
trode, and regions on both sides of the welded por-
tion in the first current collector plate remain as at
least a pair of magnetized portions having a mag-
netic force larger than a magnetic force of the welded
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portion.
(Technology 7)

[0063] The battery manufacturing method according to
technology 6, in which in the welding step, the welded
portion is completely demagnetized.

(Technology 8)

[0064] The battery manufacturing method according to
technology 6 or 7, in which in the magnetization step, a
region of the first current collector plate corresponding to
one of the magnetized portions and a region of the first
current collector plate corresponding to another of the
magnetized portions are magnetized in mutually oppo-
site directions.

(Technology 9)

[0065] The battery manufacturing method according to
any one of technology 6 or 7, in which in the magnetiza-
tion step, a region of the first current collector plate
corresponding to one of the magnetized portions and a
region of the first current collector plate corresponding to
another of the magnetized portions are magnetized in the
same direction.

(Technology 10)

[0066] The battery manufacturing method according to
any one of technologies 6 to 9, in which in the magnetiza-
tion step, the first current collector plate is magnetized by
a magnet having a residual magnetic flux density of 8000
G or more.

(Technology 11)

[0067] The battery manufacturing method according to
technology 10,

in which in the first current collector plate, the portion
to be welded has a recessed shape that is recessed
with respect to regions on both sides of the portion to
be welded, and

in the magnetization step, the first current collector
plate is magnetized by bringing the magnet close to
the first current collector plate from an opening side
of the portion to be welded that has the recessed
shape.

[0068] Although the present invention has been de-
scribed in terms of presently preferred embodiments,
such disclosure is not to be interpreted as limiting. Var-
ious modifications and variations will no doubt become
apparent to those skilled in the art to which this invention
pertains upon reading the above disclosure. It is there-
fore intended that the appended claims be interpreted as
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encompassing all such variations and modifications as

don
tion.

ot depart from the true spirit and scope of the inven-

[Industrial Applicability]

[0069]

and

The present disclosure can be used in a battery
a battery manufacturing method.

[Reference Signs List]

[0070]

Clai

1.

10: battery
20: electrode group

21: first electrode

22: first current collector
23: first exposed portion
25: second electrode

26: second current collector
27: second exposed portion
29: separator

40: case

41: welding member

51: sealing plate

52: gasket

53: metal tab

60: first current collector plate

61: central portion
62: outer peripheral ring portion
63: arm portion

63a: groove portion (welded portion,
portion to be welded)
63b: magnetized portion

70: second current collector plate

80: magnet
L: laser

ms
A battery comprising:

an electrode group formed by winding a first
electrode and a second electrode with a separa-
tor interposed therebetween; and

a first current collector plate having at least one
welded portion welded to the first electrode,
wherein the first current collector plate has at
least a pair of magnetized portions that are ar-
ranged to sandwich the welded portion and are
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magnetized, and

amagnetic force of the welded portion is smaller
than a magnetic force of the magnetized por-
tions.

The battery according to claim 1, wherein the welded
portion has no magnetic force.

The battery according to claim 1 or 2, wherein in the
pair of magnetized portions, a magnetization direc-
tion of one of the magnetized portions and a mag-
netization direction of another of the magnetized
portions are mutually opposite directions.

The battery according to claim 1 or 2, wherein in the
pair of magnetized portions, a magnetization direc-
tion of one of the magnetized portions and a mag-
netization direction of another of the magnetized
portions are the same direction.

The battery according to claim 1 or 2, wherein a width
of the welded portion is larger on a side opposite to
the first electrode than on the first electrode side.

A battery manufacturing method comprising:

afirst preparation step of preparing an electrode
group formed by winding a first electrode and a
second electrode with a separator interposed
therebetween;

a second preparation step of preparing a first
current collector plate having atleast one portion
to be welded;

a magnetization step of magnetizing the first
current collector plate; and

a welding step of welding the first current col-
lector plate to the first electrode via the portion to
be welded,

wherein in the welding step, the portion to be
welded becomes a welded portion welded to the
first electrode, and regions on both sides of the
welded portion in the first current collector plate
remain as at least a pair of magnetized portions
having a magnetic force larger than a magnetic
force of the welded portion.

The battery manufacturing method according to
claim 6, wherein in the welding step, the welded
portion is completely demagnetized.

The battery manufacturing method according to
claim 6 or 7, wherein in the magnetization step, a
region of the first current collector plate correspond-
ing to one of the magnetized portions and a region of
the first current collector plate corresponding to an-
other of the magnetized portions are magnetized in
mutually opposite directions.
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The battery manufacturing method according to
claim 6 or 7, wherein in the magnetization step, a
region of the first current collector plate correspond-
ing to one of the magnetized portions and a region of
the first current collector plate corresponding to an-
other of the magnetized portions are magnetized in
the same direction.

The battery manufacturing method according to
claim 6 or 7, wherein in the magnetization step,
the first current collector plate is magnetized by a
magnet having a residual magnetic flux density of
8000 G or more.

The battery manufacturing method according to
claim 10,

wherein in the first current collector plate, the
portion to be welded has a recessed shape that
is recessed with respect to regions on both sides
of the portion to be welded, and

in the magnetization step, the first current col-
lector plate is magnetized by bringing the mag-
net close to the first current collector plate from
an opening side of the portion to be welded that
has the recessed shape.
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